Objectives This prospective study compared paternal versus maternal factors and their impact on child outcomes in the context of an intensive pediatric pain rehabilitation program. Methods One hundred four youth with treatment refractory chronic pain and their parents enrolled in an intensive pediatric pain rehabilitation program completed measures of pain, functional disability, and parent pain-related attitudes, perceptions, and behaviors at admission and discharge. Results Linear mixed models were used. Controlling for significant demographic and clinical characteristics, mothers and fathers who were present for the program typically demonstrated significantly better improvement from admission to discharge compared with nonpresent fathers. Mothers made the most significant gains in protective parent responses. Children also had significant decreases in pain and improvements in functioning over time. Conclusions Results indicate the efficacy of this treatment model for both children with chronic pain and their parents and highlights the importance of parental presence in treatment.
Chronic pain is a significant humanitarian burden that affects approximately 25% of children (Roth-Isigkeit, Thyen, Stoven, Schwarzenberger, & Schmucker, 2005) . The economic impact is staggering, costing the United States approximately $635 billion annually in painrelated disability (Gaskin & Richard, 2012) , $19.5 billion of which is allocated to youth with pain (Groenewald, Essner, Wright, Fesinmeyer, & Palermo, 2014) . The treatment of pediatric chronic pain is complex and multifaceted, warranting the consideration of a wide array of parent and family variables. A family systems theoretical framework, that is, one that views the family as an interactive system with a shared history (Kazak, Simms, & Rourke, 2002) can be particularly useful in conceptualizing the development and maintenance of pediatric chronic pain and, in turn, when determining how to best treat families with a child in chronic pain.
Pediatric chronic pain impacts the entire family, as evidenced by a large body of research examining the role of parent and family factors on outcomes for pediatric pain patients. Such literature has largely focused on the aggregation of family pain complaints, parenting style, parental responses to child pain behavior, parent-child interaction, family environment, and overall family communication and functioning (Palermo & Chambers, 2005) . While it has been wellestablished that both parent distress and responses to children's pain exert significant influences on children's pain and functional outcomes Lewandowski, Palermo, Stinson, Handley, & Chambers, 2010; Sieberg, Williams, & Simons, 2011; , few studies have specifically addressed how parental variables may work together and impact treatment outcomes. It is likely that these patterns are complex and transactional; however, the majority of this literature base has largely been cross-sectional. Longitudinal studies are needed to explore potential causal relations between parent and child behaviors, which would further aid our understanding of these complex associations and inform intervention.
Additionally, the vast majority of the research examining parent factors in the context of pediatric chronic pain and its treatment has focused almost exclusively on mothers. This limitation reflects a larger issue within pediatric research and highlights the need to actively and intentionally recruit fathers for pediatric pain research (Macfadyen, Swallow, Santacroce, & Lambert, 2011; Phares, Lopez, Fields, Kamboukos, & Duhig, 2005) . It is well established that fathers assume a crucial role in their child's development that is unique though not entirely independent of the role of the mother (Flouri & Buchanan, 2003) . Research has suggested that fathers who are involved in the care of a child with a chronic illness experience elevated psychological distress (Bonner, Hardy, Willard, & Hutchinson, 2007) and report lower family quality of life (Kunz, Greenley, & Howard, 2011) . Among the few studies that have included both mothers' and fathers' responses in pain research, findings point to the importance of considering both mothers' and fathers' perspectives to fully understand the child's pain experience (Vervoort, Huguet, Verhoeven, & Goubert, 2011) The present study aimed to close this gap by using a longitudinal design to assess whether mothers' and fathers' pain-related attitudes (i.e., pain catastrophizing, readiness to change), behavior (i.e., protective responses to child pain), and perception of the child pain experience (i.e., fear of and acceptance of pain) differentially related to child pain and functional disability over the course of intensive pediatric pain rehabilitation treatment.
Comparing Maternal and Paternal Factors in Pediatric Chronic Pain
The small body of cross-sectional research conducted on fathers of youth with chronic pain has largely focused on parent pain catastrophizing and parent responses to child pain. For instance, Goubert and colleagues (2008) found higher catastrophizing in mothers compared with fathers among a sample of parents of Flemish schoolchildren who read short vignettes describing their child in pain. Similarly, Hechler and colleagues (2011) found in a German sample of mothers and fathers of pediatric chronic pain patients that mothers' level of catastrophizing (particularly rumination about pain) was significantly higher than that of fathers (Hechler et al., 2011) . Vervoort and colleagues (2011) examined mothers' and fathers' responses to their child's pain, as it relates to child pain catastrophizing and disability in a sample of Flemish schoolchildren. They found that children with increased pain catastrophizing were, through its association with parental responses, more vulnerable for poorer outcomes. Specifically, high discouragement (i.e., criticizing) by mothers was associated with higher levels of pain, whereas low solicitousness (i.e., special privileges) by fathers further amplified the association between the child's catastrophizing and disability. Regarding parent distress, Logan and Scharff (2005) found in an outpatient pediatric chronic pain sample that fathers of youth with chronic pain were even more globally distressed compared with mothers. This research underscores the importance of investigating the unique patterns of influence exerted by mothers and fathers on child functioning.
Consideration of Parents in the Treatment of Pediatric Chronic Pain
Given the evident impact of parent factors on pediatric chronic pain outcomes, parent involvement in the treatment of pediatric pain is essential. While additional studies of family-based pediatric pain interventions are needed, important research to this end has been conducted among families of youth with abdominal pain and fibromyalgia, as well as in the context of pediatric pain rehabilitation.
Sanders and colleagues (Sanders, Shepherd, Cleghorn, & Woolford, 1994) examined the comparative efficacy of a cognitive-behavioral (CBT) familybased intervention and standard pediatric care for children experiencing recurrent abdominal pain (RAP) and found that children in the family-based treatment group had fewer pain symptoms and less pain intensity at posttreatment and at 6-and 12-month follow-up. Additionally, Robins and colleagues (Robins, Smith, Gluttin, & Bishop, 2005) found that families with RAP who participated in a combined CBT and standard medical intervention for RAP reported significantly less abdominal pain and fewer school absences than children receiving only standard medical care. Sieberg and colleagues (Sieberg, Flannery-Schroeder, & Plante, 2011 ) also found in a community sample of youth with comorbid RAP and anxiety disorders, the utility of using both CBT and a family-based communication intervention for the significant reduction of pain and anxiety. Following an 8-week CBT intervention for youth with fibromyalgia for youth and their parents, Degotardi and colleagues (2006) found that children reported significant reductions in pain, somatic symptoms, anxiety, and fatigue, as well as improvements in sleep quality. Additionally, children reported improved functional ability and had fewer school absences.
When outpatient modalities are not sufficient, an intensive treatment approach such as a partial hospital and/or comprehensive rehabilitation program may be warranted. Multidisciplinary and interdisciplinary day hospital programs are emerging as a necessary treatment option for complex cases of pediatric chronic pain. Most such programs require parental involvement for admission. Studies indicate that parents whose children are enrolled in these intensive programs report an improvement in their child's functioning, as well as decreases in their own anxiety, depression, and parental stress (Eccleston, Malleson, Clinch, Connell, & Sourbut, 2003) . Furthermore, parents of children enrolled in these programs have been shown to be more willing to allow their child to adopt a self-management approach to pain (Simons, Sieberg, Pielech, Conroy, & Logan, 2012) . They also reported reductions in their perceptions of their child's fear of pain . No studies to date have compared maternal and paternal functioning in families enrolled in a pediatric pain rehabilitation program.
The present study examined mothers and fathers who were enrolled in a pediatric pain rehabilitation program for the treatment of their child's treatment refractory chronic pain. Specifically, changes in both maternal and paternal pain-related attitudes (i.e., catastrophizing, readiness to change), behavior (i.e., protective responses), and perception of the child pain experience (i.e., fear of and acceptance of pain) from pre-to posttreatment was investigated via multilevel modeling to determine whether they differentially related to their child's treatment response (i.e., child pain and functional disability). Owing to the intensity and philosophy of this rehabilitation program, we hypothesized that parents would make gains in their readiness to have their child adopt a self-management approach to pain treatment from admission to discharge and that these gains would be related to child functioning. Overall, we hypothesized that both mothers and fathers would make notable gains in attitudes, behavior, and perceptions from pre-to posttreatment and that these gains would vary by parent and be impacted by the degree of parental involvement in the program.
Methods

Participants
Data were collected between January 2012 and July 2014 on 104 consecutive father/mother dyads and their child (referred to below as "patient") who were enrolled in an intensive pediatric pain rehabilitation program for youth with treatment refractory chronic pain. Patients were largely female (82%) and White (95%) and ranged from 8 to 20 years (M ¼ 14 years; SD ¼ 2.77). Pain duration before admission ranged from 8 to 20 months (M ¼ 14 months; SD ¼ 2.78). Primary pain complaints/location were diverse and included the following: leg (18%), head (15%), foot (14%), back (12%), abdomen (9%), arm (7%), ankle (7%), and diffuse (4%). Other less common pain complaints that accounted for the remainder of the sample included jaw, shoulder, hip, pelvis, knee, wrist, and hand pain. Most parents were married (94%), 1% were not married, 1% were separated and 3% were divorced. All mothers enrolled during this period were involved daily in the program, whereas only 41% of fathers were involved in daily treatment. Of the remaining fathers, 21% of the fathers were partially involved in the treatment (e.g., attended some parent and family sessions either in-person and/or on the phone), and 38% of the fathers had no involvement in the program.
Intervention
The intensive pediatric pain rehabilitation program is a day hospital program located at a children's hospital and is for children and adolescents with complex chronic nonmalignant pain problems that have been treatment refractory to outpatient modalities, including psychological and physical therapy. All patients struggle with daily functioning with many having significant mobility limitations. While many patients have comorbid psychosocial issues, those with active suicidality or a current eating disorder are ineligible for admission. The program entails intensive daily physical, occupational, and psychological therapies, 8 hr per day, 5 days per week for a typical length of stay of 3-4 weeks. A physician and nurse evaluate patients daily to ensure continued appropriateness for treatment and to address acute or ongoing medical issues. Psychological, physical, and occupational therapies focus on helping children return to premorbid levels of functioning through progressively engaging in previously avoided activities and taking a self-management approach to pain. Given that patients present with a variety of pain complaints, treatment is tailored to each patient's individual needs while promoting the program's philosophy of functional restoration. Psychological therapy assumes a CBT approach, which has demonstrated efficacy in pediatric chronic pain treatment (Palermo, Eccleston, Lewandowski, Williams, & Morley, 2010; Simons et al., 2012) . Psychological therapy targets include addressing negative thinking and fears about pain, teaching a self-management approach to pain, engaging in valued activities and relationships in the presence of pain, and reducing parental attention and protective responses to pain . Parents are intricately involved in the program. Parent components include family therapy one to three times/week, structured opportunities for observation, live parent observation of the child's physical and occupational therapies, parenting support, and individual parent sessions with a psychologist on an as-indicated basis. Additionally, 1 day per week, parents attend a parent support group moderated by psychologists, and parent education seminars conducted by all disciplines in turn.
Measures
Demographic and medical characteristics were derived from patient clinical charts.
Child Measures
Pain Intensity. During admission to the program and at discharge, children were asked to provide their average/typical pain rating both at rest and with activity on a standard 11-point numeric rating scale from 0 (no pain) to 10 (most pain possible), a commonly used metric for pain intensity assessment in adolescents and adults (von Baeyer et al., 2009) .
Functional Disability. The Functional Disability Inventory (FDI; ) is a childcompleted scale that assesses difficulty in physical and psychosocial functioning owing to physical health. The instrument consists of 15 items concerning perceptions of activity limitations (e.g., "walking up the stairs" and "being at school all day") during the past 2 weeks; total scores are computed by summing the items. Higher scores indicate greater disability. The FDI has good reliability and validity and can be generalized in assessing various disability constructs of pain conditions (Claar & Walker, 2006; Susmita KashikarZuck et al., 2011) . Internal consistencies for this sample was 0.81 at admission and 0.88 at discharge.
Parent Measures
Parent Pain-Related Attitudes. Readiness to change. The Pain Stages of Change Questionnaire, Parent (PSOCQ-P) (Guite, Logan, Simons, Blood, & Kerns, 2011) is an adaptation of the adult measure to assess parents' own levels of readiness to encourage their child to adopt a self-management approach to pain treatment. The PSOCQ-P yields four validated subscales: Precontemplation, Contemplation, Action, and Maintenance, with precontemplation being the least ideal and indicating no consideration by the parent of having the child adopt a self-management approach to pain treatment. The measure has demonstrated reliability and validity (Guite et al., 2011) . Specific items include, "I have tried everything that people have recommended to manage my pain and nothing helps," "I am developing new ways to cope with my pain," and "I have made a lot of progress when coping with my pain."
Internal consistencies for mothers in this sample for Precontemplation were 0.74 at both admission and discharge, while for fathers in this sample the internal consistencies were 0.73 at admission and 0.74 at discharge. Internal consistencies for mothers in this sample for Contemplation were 0.84 at admission and 0.79 at discharge, while for fathers in this sample the internal consistencies for Contemplation were 0.79 at admission and 0.74 at discharge. Internal consistencies for mothers in this sample for Action/Maintenance were 0.77 at both admission and discharge while for fathers in this sample the internal consistencies were 0.82 at admission and 0.60 at discharge.
Catastrophizing. The Pain Catastrophizing Scale, Parent (PCS) (Goubert, Eccleston, Vervoort, Jordan, & Crombez, 2006 ) assesses parents' negative thinking associated with their child's pain. It is composed of 13 items rated on a 5-point scale. Items are summed to derive a total score, with higher scores indicating higher levels of catastrophic thinking. Specific items include, "When my child is in pain, I worry all the time about whether the pain will end" and "When my child is in pain, it's awful and I feel that it overwhelms me." The internal consistencies for mothers in this sample were 0.88 at admission and 0.89 at discharge and for fathers were 0.87 at both admission and discharge.
Parent Behavior. Parent responses. The Adult Responses to Children's Symptoms (ARCS; Van Slyke & Walker, 2006) assesses parents' responses to their children's pain. For the present study, the protective responses subscale of this measure was used. The stem for each item is, "When your child has pain, how often do you. . .?" Responses are rated on a 5-point scale ranging from never (0) to always (4), and subscale scores are computed by calculating the mean ratings for items on each subscale. Higher scores indicate higher levels of parent protective responses. Examples include, "bring your child special treats or little gifts," and "let your child stay home from school." The internal consistencies for mothers in this sample were 0.75 at admission and 0.74 at discharge and for fathers were 0.85 at admission and 0.87 at discharge.
Parent Perceptions of Child Pain. Pain-related fear. The Fear of Pain Questionnaire, Parent (FOPQ-P) (Simons, Sieberg, Carpino, Logan, & Berde, 2011) assesses parent perceptions of child pain-related fears and avoidance behaviors. It is rated on a 5-point scale from 0 (strongly disagree) to 4 (strongly agree). Items are summed to derive a total score. Higher scores indicate higher levels of pain-related fear. Specific items on the 23-item FOPQ-P include, "My child can't do all the things normal people do because it is so easy to hurt his/her body" and "My child believes pain controls his/her life." Internal consistencies for mothers in this sample were 0.84 at admission and 0.91 at discharge, while for fathers the internal consistencies were 0.89 at admission and 0.93 at discharge.
Acceptance. The Chronic Pain Acceptance Questionnaire-Parent (CPAQ-P; Simons, Sieberg, & Kaczynski, 2011 ) assesses parent beliefs about child acceptance of pain. The CPAQ-P consists of 16 items and two subscales, Pain Willingness and Activity Engagement, with a higher score indicating greater parental beliefs about child acceptance of pain. Specific items include, "There are many activities my child does when feeling pain" (activity engagement) and "My child needs to concentrate on getting rid of his/her pain" (willingness). The internal consistencies for the engagement subscale for mothers in this sample were 0.88 at admission and 0.68 at discharge, while for fathers the internal consistencies at admission were 0.90 and 0.67 at discharge. For willingness, the internal consistencies at admission for mothers were 0.78 and 0.76 at discharge, while for fathers the internal consistencies at admission were 0.90 and 0.75 at discharge.
Procedures
Data were collected as part of standard clinical care at admission and at discharge, with institutional review board approval and consent to examine these data for research purposes. All families meet with a data coordinator from the program on the day of admission. They are informed that the clinical data they complete also has the option of being used for research. If they elect for their clinical data to be completed for research purposes, parents provide consent and children provide assent. For parents who are not present in person, they either mail back the consent form or provide it to the caregiver who is present in the program to deliver. All families in this research study have provided consent and assent; none have declined. Parents and children complete all measures outside of the clinical setting, where they are distributed and returned to the data coordinator. Regardless of their use (clinical or research), the data coordinator is the sole individual who is interacting with families regarding their completion of these forms (i.e., distribution and collection, consent/assent).
Analysis Plan
Descriptive statistics at the pretreatment and discharge time points were summarized for the study participants (Tables I-VI) . Change over time in childreported measures (pain ratings and FDI) was assessed using a linear mixed effects model with a random effect for subject. A minimum of two observations are needed to evaluate change from baseline for each person; those participants with one observation contribute to the estimation of the mean level for their group at the nonmissing time point (Faraway, 2005) . Additionally, we assume that missing data are missing at random (i.e., the missingness is not associated with the unobserved value itself). Time, patient age at admission, patient pain duration at admission, and the time by patient age interaction were initially included in the model, and a backward selection procedure was used to select the most parsimonious model. Change over time on the parental readiness to change (PSOCQ-P) measure was assessed using an ordinal logistic regression model, with an exchangeable correlation structure between parents from the same family. Main effects for child-reported FDI score, time, father, patient age at admission, and patient duration of pain at admission, and terms for the time by father interaction, father by parental presence interaction, and time by father by parental presence interaction were initially included in the model. This model specification allows the intercept and change over time to differ between fathers who were and fathers who were not present for the intervention; all mothers in our study were present for the intervention, so the model specification estimates a single trajectory for mothers. A backwards selection procedure was used to select the most parsimonious model; this procedure started with all candidate variables in the model and iteratively removed the variable with the largest p-value until the p-values for all remaining variables were less than the 0.05 significance level; main effects for variables that were part of an interaction term were not considered for removal until the nonsignificant interaction term was removed from the model. Linear mixed-effect models were used to assess differences between parents in the remaining parent-reported measures (PCS-P, ARCS, FOPQ-P, CPAQ-P). Main effects for readiness to change, child-reported FDI score, time, father, patient age at admission, and patient duration of pain at admission, and terms for the time by father interaction, the father by parental presence interaction, and the time by father by parental presence interaction were initially included in each model. The backwards selection procedure described above was then used to identify the most parsimonious model for each outcome.
Predictors of attrition (missing data for all patientor parent-reported outcomes at discharge) were evaluated using logistic regression. Child age, gender, race, ethnicity, FDI (where appropriate), and pain duration were considered candidate predictors for patient-and parent-level attrition; father and the father by parental presence interaction were also considered as candidate predictors for parent-level attrition. Variables found to be significant were included in the linear mixed-effects models to ensure the missing at random assumption was not violated.
All analyses were conducted using SPSS version 21. All tests were two-sided at the 0.05 significance level.
Power
An a priori power analysis indicated that 88 subjects were necessary to achieve 80% power in detecting an effect size of 0.6 (i.e., a moderate effect size) between groups, using a two-sided t test at the 0.05 significance level (Faul, Erdfelder, Lang, & Buchner, 2007) . Therefore, the obtained sample size of 104 patients and parent dyads was adequate to address the study aims. Note. All scores significantly changed over time. Pain at rest is estimated at the mean length of pain duration (1.7 years). Pain during activity is estimated at the average age (14 years). 
Results
Child Functioning and Pain
Eight patients (7.7%) were missing their FDI and pain scores at discharge; there were no variables significantly associated with attrition (Table I) .
The child FDI total score decreased from an average of 28.2 at admission to an average of 7.9 at discharge (p < .001). The average pain score at rest was associated with time and duration of pain at admission. A 1-year increase in duration of pain was associated with a 0.24-point decrease in pain score at rest (p ¼ .024); adjusting for pain duration, the average pain score at rest decreased from an average of 6.8 at admission to an average of 5.4 at discharge (p ¼ .001). The average pain score during activity was associated with time and age at admission. A 1-year increase in age is associated with a 0.15-point decrease in the pain score during activity (p ¼ .037); adjusting for age at admission, the average pain score during activity decreased from an average of 7.8 at admission to an average of 6.3 at discharge (p < .001).
Parent-Reported Measures
Twenty-one (20.2%) mothers and 36 (34.6%) fathers were missing all parent-reported measures at discharge. The effects for father and the duration of patient's pain were significantly associated with attrition. All else equal, fathers had 1.9 times the odds of being missing at discharge than mothers. A 1-year increase in pain duration was associated with a 20% increase in the odds of being missing at discharge. All parent-reported outcome models therefore include father and pain duration. Table II summarizes the parental stage of readiness to change by parents at admission and at discharge. At admission, we see that more than half of the parents entered the program ready to have their child adopt a self-management approach to their pain treatment. By discharge, both mothers and fathers made significant progress in their readiness to have their child engage in a self-management approach to pain treatment, with over 35% and 55% of parents in the contemplation and action/maintenance stage of change, respectively.
Parent Pain-Related Attitudes
The most parsimonious model for readiness to change included the main effect for time; father and pain duration were also included but not significant. Compared with admission, parents at discharge had a 9.2 times higher odds of being in a higher stage of change category (p < .001), indicating that mothers and fathers showed a significant increase in readiness to allow their child to engage in a self-management approach to pain treatment over time.
The selected model for parent pain catastrophizing (Table III) included child FDI, time, father, and the time by father interaction, the father by parental presence interaction, and the time by father by parental presence interaction; pain duration was also included but not significant. Figure 1 presents the change over time in pain catastrophizing for mothers, fathers who were present for the intervention, and fathers who were not present for the intervention; the estimation for the trajectories uses the average child FDI (18.9) and average pain duration (1.7 years) at admission. Adjusting for child FDI and pain duration at admission, mothers reported a 8.7-point decrease (p < .001) in pain catastrophizing at discharge compared with admission; fathers who were and who were not present for the intervention reported an 8.7 (p < .001) and a 1.4 (p ¼ .618) point decrease, respectively. The difference in the change over time between mothers Note. Scores are estimated assuming a contemplation stage of readiness to change for parents and are estimated at the mean child FDI total score at admission (18.9). Note. No significant differences were found among parent groups. Scores are estimated at the mean child FDI total score (18.9) and duration of pain at admission (1.7 years).
and fathers who were present for the intervention was not significant (p ¼ .973); both mothers and present fathers decreased significantly more than nonpresent fathers (p ¼ .010 and p ¼ .016, respectively). All else equal, a 1-point decrease in child FDI was associated with a 0.19-point decrease in pain catastrophizing (p ¼ .001).
Parent Behavior
The selected model for parent protective behavior (Table IV) included child FDI, time, father, and the time by father interaction, the father by parental presence interaction, and the time by father by parental presence interaction; pain duration was also included but not significant. Figure 2 presents the change over time in parent protective behavior for mothers, fathers who were present for the intervention, and fathers who were not present for the intervention; the estimation for the trajectories uses the average child FDI (18.9) and average pain duration at admission (1.7 years). Adjusting for child FDI and pain duration at admission, mothers reported a 12.2-point decrease (p < .001) in ARCS protectiveness score at discharge compared with admission; fathers who were and who were not present for the intervention reported a 7.1 (p < .001) and a 0.7 (p ¼ .782) point decrease, respectively. The difference in the change over time between mothers and fathers who were present for the intervention was significant (p ¼ .018); both mothers and present fathers decreased significantly more than nonpresent fathers (p < .001 and p ¼ .027, respectively). All else equal, a 1-point decrease in child FDI was associated with a 0.22-point decrease on the ARCS protectiveness score (95% CI: 0.11-0.32, p < .001).
Parent Perceptions of Child Pain
The selected model for parent fear of pain (Table V) included readiness to change, child FDI, time, father, and the time by father interaction and the time by father by parental presence interaction; pain duration was included but not significant. Figure 3 presents the change over time in fear of pain for mothers, fathers who were present for the intervention, and fathers who were not present for the intervention; the estimation for the trajectories uses the average child FDI (18.9), the average duration of pain at admission (1.7 years) and a readiness to change of contemplation. Adjusting for child FDI and readiness to change, mothers reported a 1.2-point decrease (p ¼ .306) in fear of pain at discharge compared with admission; fathers who were and who were not present for the intervention reported a 2.7-point (p ¼ .056) decrease and a 3.1-point (p ¼ .087) increase in fear of pain, respectively. Note that none of these groups significantly change over time; however, the change over time in both mothers and present fathers was significantly different than nonpresent fathers (p ¼ .016 and p ¼ .003, respectively). The difference in the change over time between mothers and fathers who were present for the intervention was not significant (p ¼ .303). All else equal, parents in the middle and highest readiness to change groups reported fear of pain scores 2.5 (p ¼ .004) and 2.8 (p ¼ .003) points lower than those in the lowest readiness to change group, respectively. The difference between the middle and highest stage of change groups was not significantly significant. All else equal, a 1-point decrease in FDI total score was associated with a 0.15-point decrease in fear of pain (p < .001).
Regarding pain acceptance (Table VI) , the most parsimonious model for activity engagement only included child FDI total score and duration of pain at admission; the main effect for father was included in the model but not significant. All else equal, a 1-point decrease in FDI total score was associated with a 0.26-point increase in activity engagement (p < .001). A 1-year increase in duration of pain at admission was associated with a 0.54-point increase in activity engagement (p ¼ .035), all else equal. Overall, the estimated average activity engagement score for parents over time was 28.5. The most parsimonious model for pain willingness included time, child-FDI total score, and pain duration at admission; the main effect for father was included in the model but not significant. All else equal, parents reported a 2.4-point increase in pain willingness from admission to discharge (p ¼ .004). All else equal, a 1-point decrease in FDI total score was associated with a 0.12-point increase in pain willingness (p < .001). A 1-year increase in pain duration at admission was associated with a 0.35-point increase in pain willingness (p ¼ .023), all else equal. Overall, the estimated average pain willingness score for parents was 17.2 at admission and 19.7 at discharge.
Discussion
It is well documented that emotional distress is high among mothers of children with chronic pain, demonstrating higher levels of anxiety, depression, and somatization compared with mothers of well children (Walker, Garber, & Greene, 1991) and at clinically significant levels (Campo et al., 2007) . However, research on father-specific functioning and how fathers compare with mothers in the context of pediatric chronic pain is underrepresented (Macfadyen et al., 2011) . The present prospective study explored paternal versus maternal pain-related attitudes, behavioral responses, and perceptions of child functioning in the context of a pediatric pain rehabilitation treatment. The sample included youth with complex and treatment refractory chronic pain who were enrolled in an intensive-day hospital program. However, owing to the intensity and duration of the program (e.g., competing employment and child-care responsibilities), usually only one parent can attend for the entire admission, and in our setting, most typically that is the mother. Significant efforts are made to engage fathers to the extent possible, via conference calls to provide updates and education, scheduling modifications, and of course having the father in person whenever possible.
Results indicated that, consistent with the extant literature, including previous studies of this rehabilitation program in particular, and with our hypotheses, youth in the program made significant improvements in pain and functioning from admission to discharge. Child functioning changed from moderate levels of perceived disability at admission to low levels at discharge. Regarding pain, overall, pain improved from a moderate to severe range at admission to mildmoderate pain at discharge. Child functional disability was intricately linked to parental pain-related attitudes, behavior, and perceptions at both admission and discharge, in that with the exception of readiness to change, all parent variables (i.e., pain catastrophizing, protective responses to child pain, & perception of child fear of pain and chronic pain acceptance) were significantly related to child functioning. This supports previous pediatric chronic pain research indicating the role parent distress has on child functional disability (Kashikar-Zuck et al., 2008; Vowles, Cohen, McCracken, & Eccleston, 2010) . These results also lend support to conceptualizing pediatric chronic pain from a family systems perspective. Child and parent functioning are dependent on each other and thus the treatment of pediatric chronic pain should include families, especially the consideration of both mothers and fathers. When working with families who have a child with chronic pain, it may be beneficial to administer measures that examine maternal and paternal distress, behaviors toward the child, as well as perceptions of child pain to not only screen for parent mental health issues, but to identify what degree parent pain-related distress could be impacting child functioning. This information is important for the formulation of an appropriate treatment plan, whether in the outpatient, partial hospital, or inpatient setting.
Overall, we hypothesized that both mothers and fathers would make notable gains in attitudes, behavior, and perceptions of child functioning from pre-to posttreatment and that these gains would vary by parent and be impacted by the degree of parental involvement in the program. Our hypotheses regarding parental attitudes, behavior, and perceptions were partially met. Consistent with our hypotheses, both mothers and fathers made significant gains in readiness to change from admission to discharge. This can likely be attributed to the intense focus on the promotion of the child's independence and ownership of pain management that is pervasive throughout the child and family components of the treatment program. However, contrary to our hypotheses, mothers' and fathers' changes in this construct did not differ significantly from one another. Additionally, readiness to change was not related to child functional disability. However, it is important to note that our sample had an average pain duration of 14 months and that admission criteria mandates that patients have not been successful in traditional outpatient psychological and physical therapies. The intensive rehabilitationday hospital program model is unique in that it is an intimate, individualized setting, treating a small number of patients at a time. Given wait times for admission, coupled with multiple prior "failed" treatment experiences intended to relieve pain, parent and patients entering the program are likely motivated (or "ready") to engage in a self-managed functional restoration approach to pain treatment (vs. quick fixes), compared with those pursuing outpatient treatment or for patients whose pain duration has been shorter. It is unclear how parent readiness to change from reliance on medical professionals to diagnose and treat their child's pain, toward instead encouraging their child to self-manage their pain might translate to the outpatient setting, though this is certainly an area for further investigation. Regarding the PSOCQ itself, it is perplexing that the internal consistencies were poor for fathers (but not for mothers) in the precontemplation and action stages at discharge. It is possible that this measure is not adequately capturing all the facets that impact fathers' readiness to allow their children with chronic pain to engage in a self-management approach to pain treatment and is certainly an area of future inquiry. Unfortunately, there are no other existing, validated measures that target pain-related stage of change for parents and children.
Regarding parent pain acceptance, activity engagement was linked to child functioning but not to time or parental status. Similar to the PSOCQ, the internal consistencies for the activity engagement scale of the PPAQ were questionable for both mothers and fathers at discharge, suggesting that this measure may not adequately capture all elements of activity engagement for this population. Pain willingness did increase over time; however, parent or the degree of parental involvement in the program did not impact it; but as with activity engagement was dependent on child functioning. These results suggest that parental perceptions of their child's willingness to engage in one's life despite the presence of pain is largely dependent on a child's functional status; change in both mothers and fathers may be possible simply by being aware that a child's functioning is improving regardless of parent gender or amount of parental intervention.
Regarding pain catastrophizing, mothers and fathers who were enrolled in the program made significant progress from admission to discharge and did significantly better than nonpresent fathers, suggesting the need for parents to be present for treatment to alter catastrophic thinking about their child's pain. For parents' perception of child fear of pain, there were no significant differences from admission to discharge; however, the change over time in both mothers and present fathers was significantly different than nonpresent fathers in that nonpresent fathers perceived that their child had higher fear of pain at discharge compared with admission. Child fear of pain was also influenced by readiness to change with parents in higher stages of change less likely to endorse that their child had fear of pain.
The only construct for which differences emerged between mothers and fathers was for protective parent responses toward a child in pain. While mothers and fathers both showed a significant decrease over time, mothers' change from admission to discharge was more pronounced, regardless of parental readiness to change or presence in the program. Additionally, both mothers and fathers who were present made significantly more decreases in protective parenting from admission to discharge compared with nonpresent fathers, suggesting as with pain catastrophizing, the need for parents to be present for treatment to change pain-related behaviors. Further research should explore the role of both maternal and paternal behaviors and their impact on child functional outcomes. The measure of protectiveness used in this study (i.e., ARCS) might not be adequately capturing the full range of protective or solicitous pain responses in which parents might engage. For example, additional clinically important behaviors (e.g., restricting, limiting, or discouraging their child's participation in normal physical activities) are not included in the scale. Future research should also include these other dimensions of protective responses to more fully determine whether there are other solicitousness behaviors that fathers tend to engage in more than mothers, and the impact such responses may have on child pain outcomes.
The results indicate the need to include both parents in treatment to the fullest extent possible. Recent work has been conducted on the Interpersonal Fear Avoidance Model of Pain (IFAM), a theoretical framework for understanding the perpetuation of pain-related disability in children (Goubert & Simons 2013) . The IFAM posits that parent cognitiveaffective and behavioral factors can impact child pain outcomes, such that the parental interpretation of a child's pain expression, through the lens of their own catastrophic appraisals and pain-related fears, are more likely to result in maladaptive parenting behaviors, such as overprotective responses, and this results in greater child functional disability. It may be that parents who are more ready to have their child adopt a self-management approach to pain treatment and who are more actively involved in the treatment of their child's chronic pain may have less pain-related fears and promote more active coping and functioning in their child.
A future direction of research would be to include the new Parent Fear of Pain Questionnaire to assess parents' (both mothers and fathers) own fears and avoidance behaviors associated with their child's pain (Simons, Smith, Kaczynski, & Basch, 2015) . It seems that using the IFAM as a theoretical framework to devise and implement treatments for parents of children with chronic pain is clinically relevant and warrants consideration in treatment planning. The IFAM may also be extended to include other salient parent factors beyond fear of pain, such as family pain complaints, parenting style, and modeling of pain behaviors in the home setting. Targeting these factors in treatment may in turn improve child functional outcomes. Additionally, Palermo and colleagues (Palermo et al., 2016) recently conducted a pilot randomized clinical trial examining a problem-solving skills training for parents of children with chronic pain and found that when working with parents one-on-one and having them engage in problem-solving around their child's pain and the impact it has had on the family, there was significant posttreatment improvement in parental depression, general mental health, and pain catastrophizing, as well as in child depression, general anxiety, and pain-specific anxiety. While this study was done with parents of children in outpatient pain clinics, there may be utility in implementing this type of problem-solving intervention for parents of children enrolled in intensive pain treatment settings.
As the results of this study highlight, it is also important to consider how to engage caregivers who may not be present for intensive pain treatment programs. For instance, web-based interventions are becoming increasingly popular. While none have been conducted on parents of youth with chronic pain who are enrolled in an intensive pain treatment program, web-based behavioral interventions have demonstrated feasibility and are potentially efficacious for families of youth with chronic illnesses (Stinson, Wilson, Gill, Yamada, & Holt, 2009 ). This may be one way to address the issue of caregiver presence and absence in partial hospital programs.
The current study must be viewed in light of its limitations. As is the case with most clinical research, when data is used for both clinical and research purposes, there is the potential for social desirability bias and/or demand characteristics to occur; however, in this study, the following protections were enacted. First, validated measures that guard against social desirability were carefully selected. Second, the data coordinator was the sole individual who interacted with families regarding their completion of these measures (i.e., distribution & collection, consent/assent) to limit response bias. Third, as this is an interdisciplinary program, in addition to the psychosocial measures that are completed, children complete numerous objective Physical and Occupational Therapy measures that fully assess pain and functioning and can corroborate findings. These are observed intently on progress made in these domains on a daily basis.
Another limitation is that the parents in this sample were all enrolled in a highly specific pediatric intensive day hospital program. How these results may generalize to an outpatient or inpatient setting is unclear and warrants further investigation. Additionally, we conducted this study in a real-world clinical setting, and despite a uniform treatment day and program philosophy, clinical and individual factors can potentially influence treatment outcomes. For example, patients and their parents could have other medical complications and/or psychological diagnoses in addition to those causing their pain that could influence treatment response. Future research in this area should include an experimental design with a control or comparison group. Regarding generalizability, patients enrolled in the program were largely female and White, which is reflective of the majority of pediatric pain research (Bursch, Tsao, Meldrum, & Zeltzer, 2006; Eccleston, Crombez, Scotford, Clinch, & Connell, 2004) . Future research should include the examination of how maternal and paternal pain-related attitudes, behaviors, and perceptions differ across child gender, race, and ethnicity. Socioeconomic status and educational level of families should also be considered in their impact of treatment outcome. Additionally, the majority of parents in this sample were married, limiting our ability to examine the unique influence that a noncustodial parent may have on child pain outcomes. Also, this investigation did not include a follow-up data collection time point, which would allow us to assess whether treatment gains for both parents and children were maintained over time.
Increasingly, fathers are involved in general childcare as well as care of children with health conditions. This may be attributed to changes in the way in which society views the father's role or the increasingly flexible, family-friendly working policies that have been introduced in recent years (Macfadyen et al., 2011) . The present study underscores the importance of including mothers and fathers in the assessment and treatment of pediatric chronic pain. Particularly, the findings from this study indicate that targeting both parents' pain-related attitudes, protective behavior in response to children's pain, and perceptions of child functioning may be important in the treatment of functional disability in children and adolescents with chronic pain.
